Application of phylogeny reconstruction and character-evolution analysis to inferring patterns of directional microbial transmission.
I used phylogenetic analyses to reconstruct patterns of directional interspecific transmission during a pseudorabies virus outbreak in Illinois, USA, in 1989. Isolates were recovered from five species: cattle, sheep, goats, pigs, and raccoons (Procyon lotor). I generated DNA sequences for 16 isolates of pseudorabies virus at the glycoprotein C gene, from which I constructed phylogenetic trees. I then used these trees, in combination with parsimony-based analyses of character evolution, to infer the frequency and direction of interspecific transmission events. Comparing inferred frequencies and directions of transmission to null expectations based on 10,000 random trees indicated a significant excess of transmission events from pigs to pigs and a corresponding lack of transmission events from non-porcine species. These results are concordant with the know biology and natural history of pseudorabies virus, and they demonstrate that retrospective phylogeny reconstruction and analyses of character evolution can be used to investigate the transmission ecology of pathogens.